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ABSTRACT 

I. 



^ This pap^r explores Q-Factor Analysis a§ 4 V method of 
organizing data on a large array* of variables to describe a- group of 
aged So. Forty-seven males, specially selected for their good healtH 
(Bean Aao: 71.5; SD: U.8) were measures on 550 biological and 
behavioral variables. A Q-Fac tor Analysis was cai.cijilatfed, using a s . 
by variable ma-trix, which is the transpose of tho cpjamon R-Factor 
Analytic. Sixteen. Q-Factors. Resulted which were :h$n Correlated /witji 
/ the original variables so as to, give content mea:ii$g %o each factor. 

Seven o£ the 16 derived 0 f s were associated with verbal intelligence 
^ performance. The content of the factors offered it jjjeiatys of describing 
each S f o characteristic functioning, sinqe the rosijlts are extensive, 
only reoults on the first £-?actor s ve.re reported^ £ri analysis showed 
* the 5a to bo, distributed between "haves" and "haye not^" in relation 
to physical 4nd mental well-being. Thus, the ^"hafes" w^re mc?re 
intelligent* better adjusted, younger, happier, f aster^reacting, with 
better hearing, and healthier. The "have n'ots" showed Evidence. of 
early CNS- deterioration. It was concluded that Q-Facto£ frnalysis 
provisos factors through which the individual in a grdup of aged Ss 
can be despribed, thus condensing a. large body of data* Analysis of 
the first factor showed how the Ss can be grouped with specific 
differentiating characteristics. (Author) 
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(Paper presented at the '28th scientific meeting of the 
Gerontological Society^ October 29, 1975, Louisville, Kentucky.) 



Based on data from a research supported by Grant Number 
*MH 1^585 from the National Institute of Mental Health. 



The NIMH supported a long-term study of a small.group of 
healthy aged men,. The findings of the study have been reported in two 
books, thq initial report by Birren, Butljer, Green^hrbuse, Sokoloff, and 
Yarrow (1963) and a subsequent follow-up study by Granick and 
Patterson (1971) . 

The present study continues the analytic work on these Human 

) 

Aging men, using Q-type factor analysis as the method of investigation. 
Sixteen Q-type principal factors, were generated on the 1$57 Human 
Aging data. Q-type factor analysis Has demonstrated its utility in- 
previous investigations (Kleban, Brody ,, Lawton, and Moss, 1975; Brody, 
Ktebani, Waldow and Freeman, 1975; Moss , Kleban, , Lawton, and Brody, 1973) 

Discriminant analyses were performed ori .these 16 Q s using 
criteria' Of verbal intelligence, performance intelligence,, arithmetic 
intelligence, survival vs. non-survival* presence vs.. absense of' 
servility, and good vs. ppor health/" All criteria^eturned statistically 
significant discr^ttant functions. The present paper is devoted 
specifically to the verbal intelligence criterion. Seven Q*s had 
si{gptfi,cant relationships with it. The paper, however, concentrates / 
exclusively on the verbal intelligence ctfmponjant of Q-l, because half th 
Human Aging data % correlated, with it, thus, making interpretation and 
presentation a concerted and' pronounced undertaking. 

' '. Method *' • 

" w The Human Aging study^had 47 male Ss. (ages JS5 to 92; X = 71) 

Refer to Biirren, et. al. , 1963T for discussions of sample, characteristics 
ai\d research methodology. In the present study, 550 variables were 
selected, from the 1957 data sets for Q-type factor analysis , including 



variables from the psychiatric, medical, cerebral circulation and 
metabolism, psychometric , EEG, auditory, MMPI, Rorschach*, intellectual, 
visual -motor , personality, audiometric, arid psycho-social studies. 

The following is a capsule 'description of Q-type factor 

analysis : 

♦ ■ '/>.,- 

1. The subject X variable matrix was approximately double 
standardized (Nunnally, 196 ; Cattell, 196 ). ; 

2. A 47 X 47 correlations matrix was computed; these were correlation! 
among Ss us^ng the 550 variables as entries to the correlations., 

3. The correlation matrix was % transformed into a matrix of /urirotaited 
prinicpaL factor loadings/ Sixteen Q-type factors .were! genera/ced, 
using" Cattell^'s Scree graph and Raiser's 1.0 eigenvali/e criterion. 

4. Each Q-type factor was correlated with the variables. /These 
S tsmmspex &isBl correlations indicated which variables/fcovarijfcd with 
each Q. ; 

In the present study, the 16 Q's were analyzed wirti^/respect 

to verbal intelligence. The Ss had scores on a verbal intellig^fce factor 

ft '* 

which was composed of WAIS subtests (information, comprehension/, arithmetic, 
Similarities, and vocabulary), the Wisconsin card sort, and tjwjfy audiometric 
tests (Klebah, Granick, and ftovine, 1975). The verbaj intelligence % 
components were extracted from the Q's by the following method: 

1. The Verbal intelligence factor divided Ss intto 23 nfe/gative and 24 
positive scores. The brighter Ss had lower Scores'// 

2. Seven Q's -had significant F-ratios with £he intelligence criterion 
(p£0.05). A stepwise discriminant analysis . indicated that each Q 
had unique, significant variance with the intelligence criterion. 

• // * ' 

3. A discriminant function was derived across the sjfeven Q's which 
assigned Ss almost perfectly to their criterioiy /condition. 

* 4. Two types of discriminant function | scores were/ computed : (i) a 

score derived' fpr each S from the ^quatior*; arid (ii) seven score^ 



for each £ derived from the partial! di$criminitit coefficients. 



5. These derived discriminant function ^scores wefe correlated with the 
550 variables. The correlations with the total discriminant function 
scores returned very few significant correlations. The process of 



summation acted to obscure the unique contributions of Jfchje seven Q's. 
The partial discriminant function scores, however, prodded an 
abundance of significant correlations, , 

Results 

Table 1 contains a selection of statistically significant 
correlations (r> 0.26, p4.0.05) between Q*l and tjid original variables 
(249 correlations). Q-l has a consistent, uniform direction; Ss with higher 
factor loadings have better functioning. The sign ctt the correlations <f 



reflect scale directions of the original variables. 

Typically, Q-tyf>e factors &r£ not sq Orderly or well behaved. 

Si \ 

The other Q's have variables containing contrasting directions, Ror example, 

Q-2 contrasts verbal intelligence and enfergy *level . 

Q-l divides Ss with' respect to brightness-dullness (observe 

WAIS correlations) and cognitive decline-stability (observe psychiatric 

ratings). The size of the correlations indicates the extent to which it is 

represented in Q-l, Brightjiess-dullness has a pronounced! effect ; cdgnitive 

decline-stability has a more limited role, appearing in. a Subgroup • of \bright 

\ • \ \ * ' 

vs. dull* Ss # The confluence emerges throughout the other data sets on Qrl. 

Verbal intelligence has an awesome influence on the functional and emotional 

adjustments of these aged men. An incipient drop in cognitive capability 

* ■<* v \ 

in some duller Ss produces Strong emot # ional and functional ramifications. x 

■* '■■ 4 \ 

Associated' with the confluence of brightness -dullness and 

cognitive decline-stability^ are medical indices of illness-health. Consistent 

evidence is present of associated pulmonary cardiac, circulatoryv, and 

brain tissue disease. The pathology appears primarily among some \iuller 

Ss and probably within those showing evidence of .cognitive decline. These 

decliners appear to be suffering from beginning stages of cerebral 

arteriosclerosis. 



Discussion 

f Q-type factor analysis is. an extremely valuable tool and. 

shouta^have a more extensive application in gerontological research. In 
fact, it should be the method of choice in small sample, many measurements 

research conditions. . 

Ss on Q-l are divided into two groups : the "haves" and the ' 
"have-aptsV The "haves" are brighter and some are showing good stability ^ 
in intellectual functioning. The "have-nots" are truly more limited, with 
some Ss showing cognitive deterioration. The deterioration appears 
accompanied by emotional problems. Cognitive losses in dull Ss seems to 
intensify their adjustment problems. Brighter Ss showing incipient 
cognitive deterioration do not give evidence of an associated pattern of 
emotional maladjustment (Kleban, et. al', 1975). They are better able to 
tolerate' cognitive slippage because of their greater intellectual reserves.' 

The. medical variables probably play a causative- role 
with respect to cognitive deterioration. Cffculatory insufficiencies are 
present in both the reception and delivery of oxygen to the brain. Brain 
cell destruction, moreover, are specified f-rom X-ray studies by the 

examining physicians. : 

Q-l provides a basis for organizing our zero-order 
• * \ I \ 
' correlation studies by Granick, Kleban, and Weiss (1975) on hearing loss 

and intellectual deficits, Granick, Kleban,' and Weiss (1975) on hearing loss 
and personality problems, an^ Libow, Granick, Kleban, and Weiss (1975) on 
hearing loss and medical problems. They all appear to be different aspects 
of Q-l and all appear related to the medical condition of cerebral 
- arteriosclerosis. , 
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